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For the velocity at the surface of the lake, J?==Ri, F=0, x=h, v=v u 
•••v, 8 =^(l-e-«*/»))...( 5 ). 

For velocity at bottom of lake, x=l, V=v x , R—R s , v=v 2 . 

Following Rankin: R x v*= kA ^ v \ R %v *= kA ° iV \ 

Jh^r^ =mm 0^£ = .0006X8. 

Since fe=500, J=40, we get: from (5), ^=162.447 feet; from (6), 
v t =10.0564 feet; from (3), T=5. 814 seconds; from (4), T, =1.773 seconds. 

T+ IN =7. 587 seconds=total time. These results would be slightly- 
changed for different values of R lt R t . 



number theory and diophantine analysis. 

Note on Problem 152. 

On referring to the memorandum book from which the problem was 
taken, I find that p is prime, for which case the theorem would appear to be 
true. Proposer. 

156. Proposed by R. D. CARMICHAEL, Anniston. Ala. 

If p and q are primes and m and n are any integers, find the cases in 
which the equation p m —q"=l may be satisfied. 

Solution by the PROPOSER. 

Some values, found by inspection, are given by Zerr in the Monthly 
for December, 1908. A complete solution may be effected by aid of the fol- 
lowing lemma (see Annals of Mathematics, Vol. 8, No. 4, p. 15). 

If x is a positive integer >1, x*—l has a prime factor not dividing 
x u —l (u<t), except in the cases t—2, x=2?-\, v>2; t=6, x=2. Such prime 
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factors ofx f —l are of the form st+1, and evidently if t is odd and >1 they 
are of the form 2st+l. Such a prime is called a characteristic factor. 

Now, either p or q is even. Suppose that q is even. Then we have 

2 n =p m —l. 

Excluding for the moment the cases of exception in the lemma, we 
must have m=l, since otherwise p m — 1 would have no factor of the form 
sm+1. This gives the solution, 

(1) w=l; q=2; p=2 n +l; 

where n has any value making 2"+l prime. The exceptional case in the 
present instance is p—2^—1, a prime, and m=2. This gives 

2»--=(2"-l) 2 -l=2 2w -2 , ' +1 =2 , ' +x (2 , ' _1 — 1). 
Hence, v—2. Therefore, we have the solution 

(2) m=2; q=2; w=3; p=3. 
Next, suppose that p is even. Then we have 

2 m =q n +l. 

Hence 2 is the characteristic prime factor of q 2n — l=(g n +l) (g»— 1), if it has 
such characteristic factor. Such factor must be of the form 2sn+1^2. 
Hence, we now have no solution except for an exceptional case of the lemma. 
The only such case applying to the form q 2n — 1 is that for n=l, q=2°— 1, a 
prime. This gives m=v. Hence, we have the following solution, 

(3) w=l; q=2 m -l, a prime; p=2; 

m—any number making 2 m — 1 a prime. Hence, all the solutions of the prob- 
lem are included in (1), (2), and (3). 

Remarks by E. B. ESCOTT, Ann Arbor, Mich. 

Gerono, NouveUes Annales, 1870, p. 469; 1871, p. 204, has given a 
demonstration for the case where one of the roots is prime. Catalan says 
that he wasted a year trying to find a proof. The question was proposed in 
U IntermMiaire des Mathimaticiens as question 487, and the special case 
X s — 1=2/ 3 as question 664. Father Pepin proved that the last case is impos- 
sible except for x=Z, y=2 (U IntermMiaire des Math&maticiens, 1896, pp. 
284-5) by using a theorem regarding the impossibility of the equation 
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u 9 +x 3 ~2y s , 

which is proven in Legendre, Thiorie des Nombres, p. 347, and in Euler's 
Algebra, Chap. XV, Part 2. He remarks that neither Euler nor Legendre 
have justified the use they make of the complex numbers p+q\/— 3. See 
also, CreUe, Vol. 27 (1844), p. 192. 



PROBLEMS FOR SOLUTION. 



ALGEBRA. 

311. Proposed by S. G. BARTON, Ph. D., Clarkson School of Technology, Potsdam, N. Y. 

Find, by Cardan's Method, the real root (4) of x 3 -fos+lOa^S. 

312. Proposed by J. A. CAPARO, C. E., Notre Dame University, Notre Dame, Ind. 

Two roots of the cubic x 3 — px iJ cqx— c=0 are equal. Find their value 
in terms of p, q, and c. 



GEOMETRY. 

342. Proposed by G. I. HOPKINS, M. A., Instructor in Mathematics and Astronomy, Manchester, N. H. 

Given, circle DEF inscribed in triangle ABC and circumscribing the triangle DEF, 
D, E, F being the points of contact; AH is drawn through center, N, meeting chord DF 
in H. Through H is drawn BK meeting AC in K. Prove triangle ABK isosceles. 



CALCULUS. 

269. Proposed by G. B. M. ZERR, A. M., Ph. D„ Philadelphia, Pa. 

Prove that J*^ (a^+a;-«)log(j^)^ ; =^-tan(J * a ). 

270. Proposed by S. A. COREY, Hiteman, Iowa. 

Prove thatV (aa+ 1 ^ ) „=-^.i|.f...|g=|j- + -^ r , n being a 
positive integer >1. 



MECHANICS. 

225. Proposed by W. A. BALDWIN, Senior in Drnry College, Springfield, Mo. 

Find, by means of polar coordinates, the moment of inertia about the 
origin of the area between the parabola ay=2(a* — x 8 ), the circle x i +y 2 =a 2 , 
and the axis of Y. 

226. Proposed by W. J. GREENSTREET, M. A., Stroud, England. 

A frustum of a cone, vertical angle a, is cut off by two spheres whose centers are 
the vertex. The radius of one sphere is n times that of the other, and the density of the 
cone varies as the distance of the vertex. Find the ratio into which the centroid of the 
frustum divides the axis. 



